Rice is relatively sensitive to salinity at reproductive stage. Screening of rice cultivars for salt tolerance at the reproductive stage is difficult at field conditions because of the heterogeneity of soil salinity. The present investigation aimed to characterize reproductive growth and yield potential of elite breeding lines in controlled saline environment at net house conditions. The experiment involved three advanced breeding lines, BR7100-R-6-6, IR78794-B-Sal29-1 and IR59418-7B-21-3 and a salt-tolerant check (BRRI dhan47) and susceptible check (BRRI dhan28) under four salinity levels (0, 4, 8, and 12 dS/m) at reproductive stage. The factorial experiment was conducted in randomized complete block design with three replications. Salinity × genotypes demonstrated significant interactions on some yield contributing characters and grain yield. Salinity stresses, at 8 and 12 dS/m, decreased plant height, tiller and panicle numbers, panicle length, filled grain number and grain yields of all the tested genotypes in different magnitude. The breeding line IR59418-7B-21-3 performed greater tolerance to salinity than other tested lines and check varieties. At 8 dS/m IR59418-7B-21-3 produced 72% relative grain yield compared to that of 31% in BRRI dhan47. The breeding lines, BR7100-R-6-6 and IR78794-B-Sal29-1 produced 40 and 59% relative grain yield respectively, at 8 dS/m. At 12 dS/m, all the tested genotypes produced less than 20% relative grain yield. Based on the salinity pressure (8 dS/m) at the reproductive stage, IR59418-7B-21-3 produced 68% higher yield than that of BRRI dhan47. BR7100-R-6-6 and IR78794-B-Sal29-1 out yielded BRRI dhan47 by 45 and 49% respectively. All the three breeding lines performed better than that of BRRI dhan47 in terms of salinity tolerance at the reproductive stage.
INTRODUCTION
The coastal areas of Bangladesh cover more than 30% of the cultivable lands of the country. About 53% of the coastal areas are affected by different degrees of soil salinity. Agricultural land use in those areas is very poor, which is much lower than country's average cropping intensity (Petersen and Shireen, 2001 ). The severity of salinity problem in Bangladesh increases due to climate change and the desiccation of the soil. Moreover, the dominant crop grown in the saline areas is local transplant Aman rice crop with low yields. So for the potential use of this vast coastal region the productivity of rice yield should be increased.
Salinity reduces the growth of plant through osmotic effects, reduces the ability of plants to take up water and this causes reduction in growth. There may be salt specific effects. Na + and Cl are the principal ions in majority of salt affected soils, which mainly affect plants growth. The roots of rice plants readily absorb Na + which are distributed in all plant organs to pose ion damage, osmotic stress and imbalance nutrition (Siringam et al., 2011) . If excessive amount of salt enters the plant, the concentration of salt will eventually rise to a toxic level in older transpiring leaves causing premature senescence and reduce the photosynthetic leaf area of a plant to a level that cannot sustain growth Shereen et al., 2005) . Salinity appears to affect two plant processes -water relations and ionic relations. During initial exposure to salinity, plants experience water stress, which in turn reduces leaf expansion. During long-term exposure to salinity, plants experience ionic stress, which can lead to premature senescence of adult leaves (Amirjani, 2011) . Salinity has three potential effects on plants: a) lowering of the water potential b) direct toxicity of any Na and Cl absorbed c) interference with the uptake of essential nutrients (Flowers and Flowers, 2005) .
Rice is moderately sensitive to salt in the field as almost all the other crop species. The extent of damage depends on the severity of stress, growth conditions and plant sensitivity to salinity (Kant et al., 2007) . Seedling and reproductive stage of rice is more sensitive to salinity stress. About eight salt tolerant varieties were developed for transplant Aman (T. Aman) as well as Boro which are moderately tolerant (6-8 dS/m). But more other salt tolerant varieties with desirable characteristics are also needed. It is essential to produce and improve stress tolerant rice plants suitable for cultivation in stress prone areas. However, the study was carried out to characterize reproductive growth and yield potential of elite breeding lines in controlled saline environment.
MATERIALS AND METHODS
The experiment was conducted in the net house of Plant Physiology Division of BRRI during Boro season. Three genotypes, BR7100-R-6-6, IR78794-B-Sal29-1 and IR59418-7B-21-3 with standard Boro check varieties BRRI dhan28 and BRRI dhan47 were considered for this study. Plants were grown in perforated plastic pots (drilled and lined with canvas) filled with ground soil. The soil was fertilized with NPK and S @ 50, 25, 40 and 25 mg/kg soil. The pots were placed inside a bucket serving as water baths. Three to four pre germinated seeds were sown at the soil surface of each pot (Gregorio et al., 1997) . Two weeks after seeding, seedlings were thinned to one per pot. After 65 days of sowing, salinization was made by adding NaCl in the bucket at 4, 8 and 12 dS/m. Water level was maintained daily (1 cm above soil surface) by adding ordinary tap water. One set of plants was used as a control set (no salinity). The experiment was laid out in RCB design with three replications. At maturity, plants were harvested and yield and yield components were considered. To check the salinity level gained by the soil at the end of the experiment, sampling of soil and saturation paste extract was carried out and soil salinity was recorded after harvesting using EC meter. Analysis of variance (ANOVA) was performed for all experimental data and mean differences were compared by using LSD test through Crop STAT-C.
RESULTS AND DISCUSSION
Analysis of variance showed significant variety and salinity level interaction in tiller per hill, filled grain per panicle, sterility percent and grain per plant (Table 1 
Plant height
Salinity levels significantly affected plant height of tested rice genotypes and salinity × genotype interaction demonstrated significant effect (Fig.  1) . At 0 dS/m salinity level, the highest plant height was obtained with BRRI dhan47 and the lowest in IR59418-7B-21-3. Increasing salinity level to 4 dS/m, BRRI dhan47 slightly reduced plant height while BRRI dhan28, BR7100-R-6-6 and IR78794-B-Sal29-1 slightly increased plant height. At 8 dS/m, plant height in all the tested genotypes decreased but the magnitude of decreasing was the highest in BRRI dhan28 and the lowest in IR59418-7B-21-3. Increasing salinity level to 12 dS/m, plant height decreased in all genotypes but BRRI dhan28 decreased more drastically than other genotypes. Similar result was reported by Islam et al. (2007) and WeonYoung et al. (2003) in different genotypes and cultivars of rice. The results indicate that the effect of salinity on plant elongation of different varieties were different, which might be due to genetic potential of the varieties. Shalhevet (1995) reported that salinity generally reduces shoot growth of crops more than root growth, based on dry weight rather than length measurements.
Number of panicles
Panicle numbers affected significantly for the tested genotypes at varying salinity levels. But the interaction effect of genotypes and salinity was not significant (Fig. 1) . The maximum number of panicle was obtained from control which was reduced gradually to 4 and 8 dS/m salinity level and became minimum at 12 dS/m level of soil salinity. Genotype BR7100-R-6-6, IR59418-7B-21-3 and IR78794-B-Sal29-1 produced more panicles than BRRI dhan28 at all salinity levels. Akbar et al. (1972) and Islam et al. (2007) have also reported similar results. More salt tolerant ability may lead to the less reduction of panicle number.
Sterility percentage of spikelet
Significant influence of salinity on spikelets sterility for the tested genotypes was also observed in this experiment. The interaction between salinity and genotypes on the sterility percentage showed significant effect (Fig. 1) . Sterility percentage was similar for all the genotypes at control condition. Spikelets sterility increased gradually with the salinity level to 4 dS/m but BR7100-R-6-6 increased less and BRRI dhan28 increased more than other genotypes. At 8 dS/m, increasing rate was maximum for BRRI dhan28 followed by BRRI dhan47. Sterility percentage increased with the increasing level of salinity to 12 dS/m but increasing trend was maximum for BRRI dhan28 and minimum for BR7100-R-6-6 than other genotypes. Saleque et al. (2005) reported genotypic variation of rice in sterility percentage due to soil and water salinity. The reduced spikelet fertility or increased sterility might be due to the failure of grain formation in rice grain which could be caused by lack of pollen viability. Khatun et al. (1995) earlier reported that salinity reduces pollen viability and seed set.
Number of filled grain per panicle
The number of filled grain per panicle varied significantly due to the effect of salinity. The interaction between salinity and genotypes on the number of filled grain also showed significant variation (Fig. 2) . At 0 dS/m, BR7100-R-6-6 produced the highest number of grain per panicle, however, other genotypes showed insignificant variation in filled grain number. With the increase of salinity level to 4 dS/m, filled grain number remained stable for IR59418-7B-21-3, BR7100-R-6-6, IR78794-BSal29-1 and BRRI dhan47 except BRRI dhan28 which showed decreasing trend compared to control. At 8 dS/m, filled grain number decreased for all the genotypes but the magnitude of decreasing was the highest in BRRI dhan28 followed by BRRI dhan47 and the lowest in IR59418-7B-21-3, BR7100-R-6-6, IR78794-B-Sal29-1. At 8 dS/m, the relative filled grain number was the highest (86%) in IR59418-7B-21-3 followed by 81% in IR78794-B-Sal29-1 and 58% in BR7100-R-6-6. BRRI dhan47 and BRRI dhan28 produced the relative grain number of 41 and 21% respectively, at 8 dS/m. Increasing level of salinity to 12 dS/m reduced filled grain number for all the genotypes. The relative number of grain per panicle dropped to 22% in IR59418-7B-21-3, 19% in BR7100-R-6-6 and only 9% in IR78794-B-Sal29-1 respectively at 12 dS/m. Increased salinity resulted in decreased total number of filled grains per panicle reported by Hassan et al. (2012) and Hasanuzzaman et al. (2009) in rice. This result also was supported by Asch et al., (1999) who worked with eight rice cultivars and found that cultivars differed in their salt uptake and tolerant cultivars had lower salt effect on yield and yield components than the susceptible ones. 
Grain yield per hill
Salinity × genotype demonstrated significant effect on grain yield (Fig. 2) . At 0 dS/m salinity level, BR7100-R-6-6 produced the highest grain yield followed by BRRI dhan47 and IR59418-7B-21-3 gave the lowest yield. At salinity level to 4 dS/m, except IR78794-B-Sal29-1, all the tested genotypes decreased grain yield by 11-14%. Increasing salinity level to 8 dS/m, rice yield reduced significantly in all the genotypes, however, the magnitude of decrease was the highest in BRRI dhan28 (79%) followed by BRRI dhan47 (69%). The tested lines BR7100-R-6-6, IR78794-B-Sal29-1 and IR59418-7B-21-3 showed a reduction of grain yield by 60, 41 and 28% respectively, at salinity level of 8 dS/m. At 8dS/m, IR59418-7B-21-3 gave significantly higher yield than other genotypes. Increasing salinity level to 12 dS/m, yield reduction increased to 83-95% in BR7100-R-6-6, IR78794-BSal29-1 and IR59418-7B-21-3 compared to 89% in BRRI dhan47 and 100% in BRRI dhan28. The yield of BR7100-R-6-6 and IR59418-7B-21-3 was very similar to BRRI dhan47 at stress level 12 dS/m. WeonYoung et al. (2003) reported that grain yield decreased with raising salinity. Islam et al. (2007) also found similar result.
Soil salinity after maturity
After application of saline water, the soil slowly absorbed the salt and the salinity developed in the soil and finally attained an equilibrium condition between water and soil salinity. Soil salinity decreased gradually at the end of crop. The level of salinity developed in the soil was ~3.0, 4.5 and ~8.5 dS/m for 4, 8 and 12 dS/m application level respectively.
CONCLUSIONS
From the current investigation it is revealed that among the tested genotypes, two elite lines namely BR7100-R-6-6 and IR59418-7B-21-3 performed better than BRRI dhan47 at 8 dS/m levels of salinity stress at the reproductive stage and these lines may be cultivated in saline areas or used as donors for future breeding programme.
